Hormone ontogeny in the ovine fetus and neonatal lamb. XX. Effect of age, breeding season, and twinning on the growth hormone (GH) response to GH-releasing factor: evidence for a homeostatic role of fetal GH.
The ovine GH (oGH) response to GRF (1-44 amide) was evaluated in 74 chronically catheterized fetal and neonatal lambs. After a 1-h control period, GRF was administered iv, and the oGH response was studied during the next 60 min. The following variables were analyzed: GRF dose, fetal or neonatal age, breeding season, and singleton or multiple pregnancy. One and 10 micrograms/kg GRF elicited a similar oGH response, which was greater (P less than 0.001) than the response to 0.1 microgram/kg GRF. GRF-stimulated oGH release was strikingly age dependent. The mean peak incremental oGH response in fetuses of 89-122 days gestation (294 +/- 55 ng/ml) was higher (P less than 0.05) than that in fetuses of 127-145 days gestation (136 +/- 19 ng/ml); the fetal response was much greater (P less than 0.005) than the mean peak increment in neonatal lambs (46 +/- 7 ng/ml). A remarkable difference in basal and GRF-induced oGH secretion was observed in both fetuses and lambs of ewes bred in the normal breeding season (on-season) and those bred out of season (off-season). In the neonatal lamb, the mean basal oGH concentration was higher (P less than 0.005) in the on-season (12 +/- 2 ng/ml) than in the off-season (7 +/- 0.5 ng/ml) neonatal lambs, as was the mean peak incremental oGH response to GRF (70 +/- 12 vs. 33 +/- 7 ng/ml; P less than 0.01). In contrast, in singleton, late gestational fetuses (127-145 days), the mean basal oGH concentration was lower (P less than 0.03) in the on-season (74 +/- 9 ng/ml) than in the off-season (124 +/- 18 ng/ml) fetuses, as was the mean peak incremental oGH response to GRF (136 +/- 9 vs. 292 +/- 41 ng/ml; P less than 0.005). Further, compared to the on-season, late gestational singletons, on-season twin fetuses had higher (P less than 0.0001) basal oGH levels (199 +/- 19 ng/ml) and peak incremental oGH responses (248 +/- 11 ng/ml). Moreover, off-season twin fetuses had the highest basal GH concentrations and the most striking increment in GH concentration after GRF treatment of any of the groups. The strikingly age-dependent pattern of the GRF-induced oGH response in fetal and neonatal lambs is compatible with the concept that the inhibitory influences or their effects on the somatotrope increase gradually during late gestation and sharply at birth.(ABSTRACT TRUNCATED AT 400 WORDS)